LiHoo. ]67Yp.833F4 is a dilute dipolar-coupled Ising magnet with a spin glass transition which can be crossed with temperature T (Ts =0.13 K) or with an effective transverse field I (I s = I K at T=O). The nonlinear susceptibility contains a diverging component which dominates at T=98 mK, but disappears by 25 mK. At the same time, the onset of spin glass behavior in the dissipative linear susceptibility becomes sharper. We conclude that, contrary to theoretical expectations, quantum transitions can be qualitatively diA'erent from thermally driven transitions in real spin glasses. Zi'(f =1.5 Hz) begins to rise (see Fig. 3 ). The dotted line is the mean-field phase boundary associated with an ordered magnet whose critical temperature and field are the same as Ttt(I" =0) and I s(T =0), respectively.
The zero-temperature metal-insulator transition in disordered systems is the best known and most studied quantum phase transition [I] . Although [8] .
LiHop i67Yps33F4 is a site-diluted (nonmagnetic Y for magnetic Ho) and isostructural derivative of the dipolarcoupled Ising ferromagnet LiHoF4 (T, =1.53 K). A magnetic field H& applied perpendicular to the easy magnetic axis, which is parallel to c in this tetragonal material, yields a splitting of the Ho + ground state doublet [9] .
It is this splitting I, proportional in lowest order to H, , which plays the role of the transverse field in Eq. (1).
We plot in Fig. 1 the spin glass paramagnet phase boundary in the 1"-T plane, determined from the dynamical behavior of the linear susceptibility (filled circles) [5] .
Note that thermal Auctuations with Tg =0.13 K ics, and so depress the freezing temperature [5, 6] . As these quantum Auctuations are tuned by the transverse field, a zero-temperature phase boundary arises between the spin glass and paramagnetic ground states.
Following our experience with thermally driven magnetic transitions, it is natural to ask about the critical behavior at the quantum spin glass transition, and to compare results in the zero-temperature and classical limits. In the present paper, we describe the first experiment to address this question. The key result is that the T=O transverse field-induced transition in the dipolar-coupled spin glass [7] The primary result of our study is captured in Fig. 3 The quenching of the divergence of the nonlinear susceptibility in the quantum limit raises the question of whether a well-defined spin glass transition still occurs.
We show in Fig. 3(b) [5] , the sudden increase in the dissipation is due to the development of a flat, frequency-independent tail in gi'(f 0), which, by the fluctuation-dissipation theorem, corresponds to characteristic I/f noise in the spin glass magnetization [12] .
We can fit the divergence of the nonlinear susceptibility at T=98 mK to the critical form, g3 -[(r -r, )/ I g] "'. As seen in Fig. 4 , this form fits well over the range 10 to 1 in the reduced variable, coinciding with the interval over which gi' changes from zero to its plateau value [ Fig. 3 (b) (2) . behavior at small f in gi (f). While this phase boundary is simply a straight line, the crossover line delineated by the squares displays considerable curvature.
It can be described using the mean-field formula for the phase boundary of an ordered magnet in a transverse field [14] , coth(I/akT, ) =J/I, where J is a measure of the interaction between spins and a is a dimensionless constant associated with the eA'ective ratio of ground and excited state degeneracies. This ratio rises above the single ion value of two with the complexity of the fundamental units, e.g. , clusters of strongly coupled spins [7] , undergoing the mean-field transition. The parameter values yielding the best account (dotted line in Fig. 1 ) of the data are a =7.9(4) and J=1.00 (6) (Fig. 1 ). 
